

'siHkifl tuB-ri *1HT 'a'8C2i1's®1w «f1\?«j s<?c,»ra ■’lEMa <W$ I <*IOT?r c<?lc»ilfi> 

aiffo* *tm c-^ihiIU ff3pri *i^ *m, ^mt *ma wimiIU 

W 7 ^ I 

• 'Q ^Q|»J sjMjt ^PHt 1 © HlflS I 

• v iPhta<MH af^fn^jwiT <mp 8 *h<r i 

• 'Q ^Q)*j «$'Q qran 5 VI, sjs-^Js <^* 1 ! < w]c'® v lta<i l 

• ^ w ^of 'foEta sto^JWT TOC's *tt?R I 

® RRjjj ^©ta ’SjMjT v t1flN i 

• ijftm « Ull^GC^M C^O « dMilPw ^CWf TOOT W I 

• 'SHWlWjfh'Sl JjflSw TITO'S Ul^t^W ''Sjfltol ^OWf TOOT *tHTC I 

• ^T*f Stm TO5J RR>*| SflFtST ^ot?T foi“|£j "h|\® TOC'S I 

• *lfilMCHl '8UW1HJ ?wnr illTO « SlP&CTO 4J<*W « ^'M^t‘1 ’ICb'fiH ^ I 

(Polymer) 

C»FII»lte«M ^ ffi&Ff ’tt$ 9 t, 'iPlRlC'W ■<TT*t, MTTB3T ^J!*t, ftlTO 

Scto < pl'*t'^, ■'jl'b ^»M\jp, *il^*ic , w ’Qjol, stain — **pr PrPi'i «ihltui ^5, ,y l1*lf5's 'e «usyo i <iRJt 
TO$ *rPPmi | *@m (Polymer) *N1> *l*r *tf% (Poly) « om (Meros) d IOT, TO 

^TOff «NI#« vs|H^ (Many) « ^ (Part) I C^Tf^f <*TCTO «iPF 

c«fh»l *iMIc*i PJ ^N»r5 ^Ef ’ItroT TO , '®l5. ’iElTO I t'®l*wl iTOfii c*ilTO FItoto TOT f5el toc 1 © 

’ttST I C®llTO C^lb C^lb TOf C'etl'Sl ETO ^<pfD ^Ef PlTO t'oQ ^JT I '®^K ^Ef R<P'lfi! ^.C°l1 ifl*llc*1 'HFTO I 

sTO«i foeelc»ra ®1TO *fiJc»Br «(c f i'9tc*il ^ ^ ^ i c*j ^ 

C 1 ^ *@m M^r , 'olcisw ^«r (Monomer) I 

, =rr*Rjt HPiRt-w <]ji<w,is ^c®Tt ^Pii »imi»im <?>i^ *@m i ^t*jat ct 

ffi&Fr ’itt 9 f (pvc) ~wm im* whnm i ^ 

TfSHT 5,C"5 4"5pT Cult'll ^tT (T 7 ^, C'lW'Q 'C'ol^ 3.Q& 

v iiw i ppr- ^5.5 tsi^ j i5,[) si wii^ iIc>ki *@m, ^n ^E) ww 





« wat«#ai$5- arcaa aft mm cm i i =naia twun$wa atat-ataa aptt caatafta caftfa attaa 
*i Piaia, in ftsft aa csnrsn^T « paaiaffca&s- atcaa aft vichivii^ pic^i asps ^rnwr aftam ca 
5*il^aH»Jt*il PTPlft; 'olym TOTfolfol zJ^foc '0 atsat atlT I qciaw ^Nsl aft MPhIs I 

csm PlWtHl Wtfcl ^ i3nlWit*lM TOU«iH»jWl af»|ala? 

aft, ftp, ■jgffc ataia-^tpit aftaia i «iajftw caatafta, csftra, atppaftfr , ftrifcftr, 
aPiPta- zj^fvsc® atGat ata ’ft, ftia-asiaataia ^>Ri»ooic-q fcsft pat aa i liiatapit ^>Qi»j aPMs i 

■HRatawi sl&?It 

awian cm aPwla fcsftaa Piftft laa'ft afoata »jhjch i ca dfonta *ji*jj<^ hciNIs aPi*jis 

fcsfr aa, ^tr*$ apr aRabma afrat i aiaiaa*® aPww-Mta torn « ^sicaa «iuii«h aai aft aft 
*ic*ii *4i<j ajff 'oi^c®i ftaaij aaft ca^aia? ^a*} aarfftc® afta caft apitaia aide's atata 

at i <ataat 4ftp? *ir5tca PMw atft- 

jft aerials + yft *ic*ii*)is ► *ic*ii*)is - apnaia at (apflaia)^ 

RjiTD ^cilwlfl aprft'vajj ail^fiSoo R>ifD ijcilwlfl ai<pc<j 'a i $K«il»wl ftaro' atft- 

ift ikhixm + ift awl >iia + ift ikhixm ► mm - mm - mm at (unlaws 

^taat aft n aa*ua* apflata ftta taa'ft aftaia shiv® pi^, ^lapr aftatawt sd&tjift ftjjPift'a Saim 
caattatatai 


n mm ► (acataia) n 

aftfta ^)'oic < q^st^aac'si*)*ii «th? 

^ftfta anata 5 ' jooo-j^oo at$a£%a i?ica ^oo° caaftata ^taaiana S'e® a*apr aftfta atsat atai 
«cs aftafoa'aagjaa'alaaRi aasiaarftcapr^fapaaajtaajaalaa'ataai 

St&uM « ata 

n ($ftfta) ► aftfta 

OjSfStW 

n (CH 2 = CH 2 ) ► (-CH 2 -CH 2 -) n 

0 2 5f5tW 

^sca ftp ata aasatar at asata taftfc 4ft esaa wafta aa i ^aa t>i^ct>Piain 
(TiCl 3 ) ataar sfsia^ajaata ^Fcaai^a^taatPi^ af»if?tat^"aa i 



C4I1M1 mR 0 T 'SlMa-W C*j|f*fa blfalUl aWJ «HJ'4V| a®' at asR® - 1 ^ a® 'Sll'ilC^W ^1 Wfl al® 

OtOF s^pl <pw, s^pl <pw I will*talt"i aaa a^S fi*i *tT, ®*R *wl Pislflt'ls <usnj IVi *tT, 

®it £ apt a®m far at aor aor ^ as i ®i$ a® at a*T%-c5T % *msfo *3^ ^ i 

c>»i*wi famR, a^fasttafisfraafaaaa^fisfraaaFst oicti ^liTTjsT aa caop i ®$ 

^31$ ®$a®TC® '$mi'3lil a^to$ ■^fm I fa^aato ®$ 4#K® 9 aaoR 

aia$® ^*1*1^^ fm i to Tjst 9 asia® at®t 9 ajrrft, tom, ®fa totw $®nft 
PP>;i fl^**i aiHf t'oR ^1 aa i 

'aiaicaa ’afa sjcafa3l?i ®$fcaa 'a^pilSI ^waaa 1 ^faasia®fc5fa®aj^aT (Cotton), afi>, toR, 
ca*la, aaa, fa, fa, ajprctoa 9 at®a ®$ 5,vojiPt oi»]oil ai^I^w ai9at ala, 'slcaac* ai-^to ^ 
aon 'awjto ’torn, oiaa, C53H, afaa $®nfo orsjoiT aatPfa apnafa ftfaat amt ^ffa 
falcs cl'oQ toI aa, '®tat a.t*il ^Qi*J ®^[ I 

afato atar rniam ^ar, aft $®jfa at9at aia $fa care 1 ®$ 4 ware $fa ®$aori 

°fai«w cm*t*r, aaa 4*j(caTai9atata ai% care 1 ®i$ 4 ware ai 1 *fa® 3 arei 'aiaia *rt®a®$at9?it ata 
afatoatoi voi$ mcwre aPra ®$ata 1 

'aajfore ®$ ^rtala ^mrnt aa 1 ORWlfaF®$9 aa caacalto ®?i caaa, lotofr caaa, 
faarepr caaa, fafat «uimiPwi»i caaa-4«jpar ca^caiurre ahWM afaam?i® w ftsft aa are 

venire c^i«ac«il1Sr<p 's$<k»i I 

c'si*wi ana or carrel* arer ^aRacaa - antf, at far §fa 9 at% reta £®f?t aa 1 opr 

^far®^ ca^reRf otre t®fo at a*ca w antrtfa ’ion aPituto ftfimt af&or ftsfo aRt ^?r, ^islt ^ort 
aanpiqonto^i •rt^R, atom, af% caiPrt^R, cs^a-^ajRT ■^jat *R-oRortf^^ ^Q)*j ^55 1 

a^pflj ^3 'sdsNiiii^* fa at 'st Pr^a a»cs aft> *niow ana^f ftor t'oQ 'oia 9aa 1 «iRia ana^f t'o(5 ^r 
Tj»T cac^, at 'ator ^ otw 1 < pice?§ ^r ^atoj a^sj® »j^a5 1 ^iaci , ©^^«a ?atoj cmor 
casatafa 1 

taR ^> j 

^Iflcw ftc*i C^tHT^ ^00 ^I^tu c^*i? ^jlw3 voH v tRN^ # i 'Q v lf3t>l°l i l 

■^wl «Pr I ^W (Mw *$&\ t^o(5 ^ I adl^l^s* Slfer SpfpT ^Pt T ^J5t I 'orJ^taH *\w\ Pic& 

c^mi ^TC®ra“ ^rc*tr ^rg; -=11^!^ ^W*r (Lumen) 

•llw I 'Iw ^H^PIt C*T6?TI^ ^ CfllCTO d'filw <j|il l 4^ *1®ll^l^ ^s^tb ^1 W 

?tal Wf^t ^jBT C^bvalC'll , *JP5T *Jl?Tt ^Csl I fr'olfl 'SJPoT ^Iwi ^tPf >oo 

^48 ^T C^lb\b ^Ic^? I 
Rwh, ^TF-ioTT 



*11*1 


tor 


frafot RRR lift C»llW0Ml 4R* ^TRtiR RtCR *p-wl*lM %R RftT RCT ^ ^ I 

'siM^ftc's ^fa CRtRf^ C'sJR RR l ^aER ^kj-dIsISc'bHc'IS (moisturization) RRTCR 

's t><PDc<p rser ^shirri 'a^R'tRRfRFmamRR ^^©R'© <ririr wrircBia ^orr c<mhi 

R'fcRRRtl Witas 4fSlE^R5?'RE4'^'®'$R^aERRRf^RRjRT ^Picvss Ri?RE*f C'oRR cRHMl 
RR Rt I ^R R^ST RI^RlW C'»»J«i Rc"1<) C<PlC«ll RJRRf si^cHs jJc*l|er *1 C'IS. iRRlR <flR R^R RJRRIR 3 ,mjc.^ I 
^RffSR <fla^StRlR^|<rR'aTRC^ <flR R^l0'1^®l'6l I 



«m i « i l>t> i c< i »ii'{?wif^'BiM 


csm(sak) 


fi>af : fc.i 



' s llC*l4M foc*i$i sH®rl-<ilf^w CHUM* s®u.'© va il^l csi*lf»i cai"l l<p$. I R®iI j i^ b i RRT t'afsk'® (3NR^§ 
RR^SRRI CRRCW SftTR tft 4R CRh’rf I t%R RSSR <R*tR TOt RtR I (RRR RT a^ CW RlW 
^ zjetll^jq cata*IR iRW Rc*H sifiRlR ^ 'oik^H RRT RR I CRRR ^fTo ^Fl$cgRR (Fibroin) RtRR* 
<^F2RR C2nf&R WlftTT aatf %R frafR I gtffiw ^ RER7 CRRR RRE5ER I faf%^ 

tapjcRR w w^w w$?r <nft aar rr i c?m 3 W«m rtcer ^ r^ rr i cm 

Rh<p| R»$ «iR < p'os i§R3 <p»j af$i*i«i aiat ^Iji i 


*m (Wool) 

'ail as I ^Ic'os Rte c’^c<p 'ail'ais’pl^ «ru CR caMIc^s Rat r<ici>«i ^llPl ’©tfa ^t rc<^, aRRRt Sc°ra catRtRI 
m $alR«iU rer Raft cim '^wu Irerm r?r a r^ rr i Ra%®t, tafaRtawr, i*pr staler 
^wr, rrerr ^EgaEatai taftau i 4$ w ^ter ’ftaa wtaar rter EaatER at'am 

'»lllJC' < P **l lull's aits I ‘ p R5f ^^<5 1^1 f^*fR ^lc'8S Ptc*1 *1^1^ 'AM CW Hlcfl *Tf I '61$. ’‘jlcil 

ftpr «br « w ^r i ^ 'e ^?r a’W c^r ^ti ■jr cam ^ ^ ^ i 

'©|s?J'6l ^STft 5 a^R 'o^c<p ^c»r «(l«»l« ^ ^«T f^fCa *ltl?r I ‘‘W '5f% atfW ^ I RI«^ erlc^ 

C'owl "^T CRCRsT C’fR ■?,(.'» ‘'T'R ^?T I SIR 8o Btlc'Oil C^R (?tW ^.oo SRsR ■ 9 t“T 5 T 'C'sR WT ^ I 

(RR C«IC^ <RR (R aRT 'stW ‘f|pR ^T (Fleece wool) ^ RT R^l$ Wt C*R 

c^tw <r aaR aRT rr '®Ic<p ^a* (Pulled wool) aat r?t i r^rr jr 'q aca <r csnf&a atw 
^ ca Rffia (Keratin), 'si faa a*tR ^ afc® i *MPWTipiJ«iiaai4i, cat^sRT, a^TQ, t%^af $^nfa 
iscgacaiaj i 



fSR aa^caqcalfe* ac*IX at§*H a^SMH I Rl*lla®lw <ilf5>Pl<P (qfSpff « C^llftlRfoa ^ ^JT^K 
*iI*m* shl*if*i<p aaieta *Pi»ibwH d&*ils *itajc*i «ili,*i'i 2«fi "Sjr | 'il$*i*ics* d^l*w ^ cc|Rm «W toI 

«ii$*i*i a? spw « aw i (£rt ftd^nj^vftj ftotca ft®pt ^ i ^ •ai^w eai^ at, wca aw l^nr mmw 

(Borax Bead) TOT aW R® *6^ TOI Wtd&, Rfo ftfflr, ajmt^T WM? 

•iIr o I '1 NJS^O fl^H I 


am 


■fSni^iaWTC*BHaPITSMHiS SNaw^l fcfasif PRCTlBT <9 SllPlW aatf catW GRTC $Q5 a*HT 3?T I 
ffc=T SPFIGBT SWt=T GRR (» ft) I^®4lltV||^i||V| « (a) «Ulft£t I <4T ^Wt, 

wita*i, wiRterl® t$ai iW. CatttpgfS I a^ mPitaa RW CR*R tfltaf at 

atea aata grr R&al ^ca i aftw &slca efflaaCTafiri ^ csurrc? caPt aaa tf% 
aja^Js^staisrati 



fa*TCVPT 



wsaiwiRaw 

al^Wf^clw 



^lhtbb 



fSia : b.^, 'oi'J^ItH <k.sjs Pit# wmi 'o^ar^pf 


^ Roi 1% adaR ^Ttb aHicai alar at, ala "4 1 tflst'MJ 'a^ftwswc*TR9tt®RwiiTRS‘i 
cth siRsala ^oT ^t ^ca SaPlc^jfi ^aa i <*ic^ <m»w ^a war iac^ wa 

a'alfc ^ii i 'si^w Rwt fraRa RI&jj ata a**^ 'alaal aim i 


ca aawa Rjst fcsfta aasr ata apit ^ R«Ja, at w?$a $«r waatft 1%^ rjt i caaa-^afir 
caaiir ata catw 4iaia wa ^Br^te" caw «ikin "tot wat air i ^ si&»w *iin ^oti ISfPM 
RrP^d&ala slfaf aw a*T5*i PHS' l '^cw’lcfli < p'5*i Pn5 eia'wi ca*f at c^I*l a*al a?T I 
^ ^ll^t Pm 1*R f*jc*i ■'jol a»|lj| l 

c>9i>«ii <nwi afli at Hltwl'Sla (tw- a*f* 1%Pr ^jiR) ’iRrtwft <fl^*i*aRtP5^ , wia^atatcaf 
at, aica at i ^laa, ^ atsR a*at aa at i a^fla wt a?r aataR ata cacr i <sbt 

war ata ca>tl> iNtii ^Bi^ftaai^ ^aita ®tc^i a s cr?Maa aw^at^ata war i 4^aiaia*iw <t-tr 

l^aaaaaWi <flaw o»w «rOj?i wsraw atnw csgt at Pm aw i «ro&i ^ca aiaia aca ®ficna 
ai^nr asa aot, ^pc*i Ptc*i^ wt ai? cawwiatarafsr aoffi wca c^iaiaatawaa aic^n aw 






loo 


c’O'rar •tsr *m «itc^r *itciRr *iw c^tfi -m, m TRitwr i «itei 

?himhi ’■fir sit® ’ll?; ^ifi> c^w io-i<r R*r *nPiw ^Rui Mt>iwi ^ri *h>imui ^t? 

^ *w^5. ’ll?; c®^ ^IH ^r ^ «iHM w ^ i ’ll?; «ihN ■ y ilPic» dnsg*£ftM^?n 

*IH iij<p|2)'o <p«l ’115.1; ^T cs*i ^WT I 'g^il* nc'o| 5 ^ *ll5> ^T C?*f ^ol <pfDlfl btmj P'lPix. f»ic*i 
c^nn^ri 

anRw ^ 4l«lw ^iJT ^5T C*Nf ’?R r I C'aNfll win CT, CSTtfSr TJ5T fcoR ??T C*PT*T 
^ <flc<P I ujcyu] »w1»iR ^JsT frsfltfaa ^T, «i»u c^lc*il d&uta "53T *ff I ^Qin '»'qyi clog's R*^ 
ca*w ■sjcst »mi»iR ^jst frsR \ snf^^ , ?^sitf*l?r ^wsr, 

c*ii*i ^t ^rcsR: <wi *?r RR>*j 3di*Hn “i5R c<pciJ Piwj i adi*lR cm, c^ic^ c*ii*i ■ B i“f s f 5®r c<pu; 
Rc®l 1% 'Olt'lfl Nl<ll'5|^ > *pR> ?JT? *lt, 'O'^ C<pu5 C*P0?lfa *fi! & *1^*1 SJ|% C'0*l*1 w*lc*il ^R> 

R»^ Rc*w "^CTT 'sihlu c*iN »l«ita *it ^c«i '©'^ <paI ??r l ©tec®i ’iR^ls c?, ^*p5 

5 PjpJ ’ll C®k<P •PT? *Ml m I »*)'olw *m, CTT*T ^T jj*im» 1^*1 ^*T ^*il I ^ IjM 

®*T <i<»to <pca ^l ^lUls btmj PHPix. Rc®i «ihl ??T I 

^ol ^>|i5l (Spinning) 

^ol ^lUl ??r RnR^, Rot I ?Hiflpl« ^ Rw ?t <pls^hl* <iW *mc*w c*4w *jjol ^lUl ??T l ^IsH ^ol 
ct RR>^ W' amic^ ’ST 'hc < p < p <mc*w 4iwwi ^ ^ ^T cs frsR 

TJ513T ^Wtt8 'SiHIhl I WT ^ C®W ^ot Spit'S Ps^al «ttWTS R^ ^“tJ I ^t*RTt 
^ C^IW •Wl'o*j[Wl »i"1c^ WCi ft$ I 

iRr 

^iiWHia 'siHi^ic^pr^r^li^cgl^^w Pigj sww^^pit^ri ^?n?i Rci^i *rcw >n?)t?j ^ncm 
m\Ts&* c®cs c?f& c?f5 «jp? * iR^ ^sir^ri ^ ■’tsri ^ npf «n^r "*ra®n?i c?f& 
C^)1> ^1 ®t ’H'ol* «N elicit 'SKH ^'ojIR^ ^ ^1 ??T I RR)^ fl < p»i ^«il« RcH t'oR ‘Ml 

^?r i ^ Ru|*l t«R *wii ^?r c<p*i? <pta*i ^c*ii, *Jpi 'q "jjiw R<p ^<p5 < 1^**1 ^*ii *iT6in »nw *w, 

RcH *lt ?*3IW *S®\ t'sR w, set'll sj|t*il, ^t'll »n '^ols vs 

•it 1 RR>^ ss*»i ^g*ii RRuj ^©1 t'oR ^i^ri '3(ic<i^*n» <jjMI* ^c®ii, ^T^rfwr 

c*t"f ^lRR(j^«olcs *11 «j*rc*& ‘5W 1 c^Rs 'oN «d^ilRf»f^fl 1 ^13T 

^•il 'aiUilR *?sl ??r RR^ WT c^c<p I | iic < p < p cicHs ^«ils nI'I'Q ujc < p < p ??r l s^»»i ^«il« mWH 
< te?T ^l«w 'si^iw I ^Bf'u RR^ a*?*) ^*il <pcs 5 Rd*l tl'sR <wl I c<j*i "^T ^155 ^ 

f?Rl*l CJlt^. i^RRp. I ^ z)R*flk<p ^Jtf^ (Batching) ^C"T I 

(Carding & Combing) 

^ot R'Slu *fT 9 T5WT^ I tf^. ii w^f^.i ^"it, Rwh, ^ •iH^ sJcsN ?*at 

'8^fl 's 'oiyii^) *plf^'(. <pRix ?*tw ?¥ R^p <wl ^?r 1 siRtunr ^o^Rr 

OTS?lt^r ^TRtf»T?T '? Ilt tt «5T ’ate ‘jSl'^a 1 c^lc»it c^lc»it 



<7¥G3f K*T I ^®W ^ ^sT £®0 W R*Rt. aa I 0IC11 ^3 

%ia aawa^f^waa.ar caaf^atwafstffrai wifo <wc»i *^>\ ^sj « RRaa i 




f^5 : 'b-'3 1M*fc fata *JJ*I frsft 

a'tftfc. « a^-^W 43W ^ aWTt '9||«M4 'SR®! aa ^ <*lfl>W ill§«M (Sliver) aw I ill^»W ai*l«$ 
•fljol frofji aa | i 1l^lt«il$ i «.c*il *ja^4 P*ipK I ^ ’l^lwi p1$.'»isc, < p d>t*i tfVi '^R < P's^ 'a^[ aa I <waaa 
tn^aiwa era site® atat ww ^ Rhwh atw i <qciw 3 $Biaw c>ih>v^ichi at awwt 
aa I 3 t$«tac<p cBwa^Wta sitf^at ataf catfikata (Twisting) I ^la'olsw caf^5 caoata trca 
wg^cai <*iw aw ^Pi&sw c*w ata ^^rcaft'teaai cat^^a-caR^w^rsta^ataaa 
m aa I ■ql'ol0N ,, ©W^ c^it>^ c*tPl Rc*i ^T caR “i^ aa, , ®cs c*ilt>^ 'aiRfita ac*i *jjb| (^cv? c<jc'© "Hies I 
catssp afaaW R^a ^st ?«R«>j* $*tai ataia'te aat as^r caata (cw- af& at Rwa) 
^aatqa^siw wR catswatWi ]^a> (Twist Counter) atw <ii«p*nc*w acaa aRlwj <n anw 

awaai 


csppr^ Jjjfil frsR 

wpt caw caw £^f?t aa ^waacaa *jfl> i «tw wrr® (cocoon) ac*i i aRa® wt^a "at *jfl> ^ttata 
aiRc® caucus <p\bi^cfj caw ^st aa i «nc'» wt^a aaa aca ata «*tac 'saa caw caw aawa 'filial 
aca ala i caw Ww at® at ata ateat ala i ata aca ^att® ate® Utaw aaf caa aca 
, atca i I9<p*i at faR ^sta «f*D <?-ait wi^jcaa ata ®t$t caf&t ^sia «?*d i<r-aofl> wt^taa ata <wG 2 t 
■9cs Tjhi aa i <a a t iw'sa^f ataaia "aat aa i t&caaaastaaiaicar caa^a caw ^0 c*wcatacacai 
aia^w 04 <pfi|\a ^aca <flwa atca caw awr i atfcia waw <fla^ ^attawf^a aiw caw ata « ^jsta wtat 

„ ysA 



Ra : b.a wta^cawa^t^^ 




i 1 p ^j% aw ^ c^rog 'fs s antw 

'mm ^*i 'o ^lilwl 0^*t ftsR ^il ^ l 0^*t ^PTf P*iPk B^t i *$$ P*rf*K PH'ilcfll? (Bwi) 
•il^ 4 ? Rt“1q *iI3Jc<jj fotrlctf Stt> t^lc^l d^lR>© <m\ ’$$ I 'er»jfiJ ’^falc'ils «r # u <£GT »iM 

smmm *M«A* w ^ar ^jr i <«w PmhimU c^ ^bbt c^i^ir^iOTTit 
^1^13 <u<wJ*c,<iM> I ^ *p©l s»M\s froE) ^’UC'W <pIot <pfll ^ I 

Rl^jj SpplJT jjjoIh tsA^J : BJ®fa f*t^5T ^BT wjfl 'ft’lff I ' 3 W c^&n C^Pff C’lc^ CT BJ®fa 

Z<iAwjs '°i^y1 1 colqfil '*>%$ faPlij wen, >©l$ Pi"&5 ^pJw *113^ ^ota faPlij c<m*i 

^pn 

c®l*wl c’I'iPiots OT^IT CNteR st'U OT 3,cs«tta <u<^ls ^OTT, ^$T ^ '^5'BfH'f 

^OTt ?PSI I *iI$c.<p®i, Rsff ^T «i»u1nj fflffr Sm, «T*uPic*i <u<^® ?PSI I <HR?f 

«ifc»t, »iiW*jw cm\, W5nm c&, W5 ~mw^ ^ mm froR 

I C^NT ?mm « 4Hl4*rte 1W# «1l*llOT$ <§Rc-M «icw> alters «®«dl®®lw 

«ff®® I dMlCiW 51**1C^ OTfOT WOtf ^ I 

sil^Rxp flMIfl Hll'ic'o ^*?rD 'omhhla <P$'i I aHIa R 1 ^. R 1 ^ foR EJtW OT^H- mftcGH, 

ftviHq $vajlRw «ii}4^ ^otq UtaWfc&H, c'iujh , ^^im, c<nf®r*l ^JlRw g^%r l 
^t Nlilft ?TOKT ^ I URtiT 4Wfi> «Ht<f >0C^ Uhcn »r^T ^ f*^*I ®(lc i 1« 

«l^’tO?J te W I C^PlilBM i3MM^ 5f5C^hH^l*l ^T’i, %*T *tPT W I R 5 ^ ilftlS R^ <3 

^f*lR^1%l ®w ^il^RcHwIcs t®R Rijs ,y lR^l51 sRIs Rwl^lsl < pcsc^*i I 

uhlam ul-nliiPi^ n 

• C«l »Jflt ®rH , am 2lf^f& ^W^f ^5H Rot 'ailU'oCH I 4MIC44 Mila ® C^lIU ^ ^5H 

ROT flRIcsw ^C») <4l«l I 

• m\m *rf ^ott, >aR OTn R*| hotihRw am<, ot^t- ^ ^m, 

^Pi®, ’lift ^ojiRtf *iic^ si , ii^Pi < p RR»«i s»«i m i ot^hiot stOTa OTQunr^tw 

t®h«i R c*rih otot^, umm ^Kfti giot Rot "ft ftar ^im i ^rh ^ott, 

jTRRI ^N>lCTfl ^RlOfifCHil ^tOT R&m I 'SlRlCBr*! H®ta ^RTS Rsf jH* 1H|P|4 *mR, RC“W «WRT 
(O^) sjl^R)s» shlcsa RR>«I ^pcs, <pc*i sRR ^lw ^lw TiiaW *i^ ^lu l 


flip** 

fllRj-9 i 1 ot^ ^OTt ^cof 1 *Rr*r Rot ^r*rc®t tJOT wot RR 4> 



«il^R>RPl^ *1*114 t'oQ < wil ata i '8(1 *wl alaial%® *ihl «w*j zllP5s> *il»pi) «u«wjs *?<]R l aa, nHR), 
«?a, t wilted aiat-ataa, f^rf^r ai$*t, awcm cw, Prt»Mfc, ^aafa 'snaunas 

I osjawl *fl'Q Wla CT ^»]c®il aftala *W4 1 »fl^R *llP£c<wi <4 *i"1c4 wc*i CR'efSit ala I 

C'»l»wl s*ic'©1 3lf^p- f% , 1lf»((.'« aa? Rt, "^ST Rt I wRfl ®t*t illPG^ v jlPi(.'o 'aiq^s l j|lP5t<ps 

<4afi> *r4 aWT <4itt fajTC « aRw asw at I ®1§ fafltaa Regies iflOTa a^®T 

ajaaBtaOIWI aif^m »WbHI a® aWf frfSpo «T?T^m *SWflPF CT CattaT *{\m (ROUT I <4$ 
*jRais s»lac1^ ililR^ alw <u<*yo attl '©H Ren jlll^»c, < p ast*w ncU? ’lRR*i, PllwR 

ai$n, ’iMatta aft®, at®twa <*iaa aifs^a ^sia %a asa aca ^mr it®t aaw 

^ aOT TTRT I <4®TW ^cnflC<P ®Ta OT®5t afil, tfRIt a*Ja a?T « il®t aflC ®1 *[$ a?T I 4 CISC’? 
«HtflSllf3fcaa (Thermoplastics) awi a^teM CiWRI$H, 4ica«11$i5 (at maa ^si*r ^ 
®ic < pc'S sj^Is aal as) »fl*|c*il «H Rc«i •mw a?T at <wx. ’Jpjp “to aca <itii l momca iflaatGEr 
wf 5 ! ^ cwr atata wf ata at i 4 $ aaa ^llPSaca **ftc<ilc->ifD^ atf^Saa (Thermosetting 
Plastics) aw l 

cafta 'sH ^iiR;<p shi«Pi*?'8ic<( 'qciVGiS RQ>« i ’sit ^i'*ic»wi at^aRt « ^Riwws atw REM ata 
at ^ TOIW *$ at I 4aafr 41®»lt <af^ at ^tGRT «Q ftfoat a^GT at I ^5W "ll&ll^ « aaatSfla 
tflPio? jjiPt^p g^jo ^jr i rt«ji?t^8 rsj ^4t^ seines* 'R’p <bhgt ‘iftw « 

8jpT '©M“lf& ^■‘1^ ^CS | 

Rr ^T^*T? ^[, *RT I ^14Rh ^ ^T *IOF ««imTO ^RJt ‘ t 1C5‘ Rt I WU 

R«e|^li5l jnfSfcF «Hf^M ^ %*R TOT ^?T I ^»-«lT (ROT 

«I*1IM“IW<1 *1S5 C>l*1l^«l<1 CT ^ol W**® ^T ^ m^S 3lf^ I 

(7PR- RfePr c^iw ^miwi <&\*$s (HC1) f^s^s- 
^ I *lR^MCVR (Polyurethane) RT ^Wm, CW- esm fcsta 
C*1ltolC*1 HMMftb ’UR'Q 4,I^Cft1t«fH »1lilHl^^^n 

'»W»1l>uDH'ftUl 4MM « aiW¥ 

esm <siGi5 <R ww 3i^r ijRR ^ wr ^ ^ca ^ j 

tew wn 4 *jwt mRwci ww w oftw ^ ^ri ?rcrcr ^ w i com ft 

^cn c'ic^r ijW "at ' e i # ui'D h^cus c^Rfl «t*i i4*ii* 'iHR £ipt jnf^a 1 ' at ataia wi^ta t^f*pr ao? 
area? wtjwt wtjwt ^aa4tw atat a^a aw am « a4aia aiata at% aata a^a aw ata i wr 
caat ata, atatai ^Rhi'© aw^ arsta atR^w^ataw^t'^RS’aa, at aRwcaa'oiaataitRofa^ "awi 
, ®tw jtiP^a 'Q a®fj aR < pR'» ■Satw aiaajaat at aaita ifla a®^ aa-a%,^a at «f®iH« 



aforta 


io8 


I (fl'olw ai^ca *i^ls ’i'Sls'ol <ilw , at •ihj'als «t*u ‘ilsl'ai^ 1 j^R 1 3.til 
%iai Wia caest ;JlP^ at *HI«ra a^fr ' a K.i<? aaa »il1I>c« ai<pc»i m aiflta v5fo®l <mco 
*ltca I CWT OT®aT 4aa a^fl «IC»i4 aaa ^T*H, CS®T ^'Sjlfn a^a aMIcsw afW %“t 9 ll<?i^C'o TjTJT 

iam ^ a%a m aim « i>Rw wws atw i ^aafr aa-a%, aia-%a <wta caeat aiPfoysiata a^fr 
atata w aaa atcaa caws awt wj arca a wat aw atw i ma maat ata, aim caca caa a<fe 
, ®t matwa ciw sJw*i , at ^jHIcaa ^osl nIaI'si 4 ? caia miwatca 1 1 ®lac # i ca, 31f^>a* 
« aiaia aiasit affo «j<mj*M! ai aarca m vitaN* aRwi Ra# afka aRwcia m*m a*> ws 
arcai jjiPG^p « aiaia aiait a^saia a«a Riwat aasta ajaaja aaiw aca « aaiwa ajaatoi %m 
w aca i ajaaia , a^rcai% aca a®w caatm-caatm cwr at %a <aamtca west mca aiaw aca i 
<wita wu?\ am an# RR"o am ami 4w «wftw caaa aftm a'sRw aca, «iHjftw waft 
'a^C'iR> < p®ic<j'Q «ni'o<qi»i a^araia i ft&mna at atma <iifl>aaiaa ^ac** aacacfaaftwaca i 


s i 

ma dcuM ^»ca Rfo-| ttota cI^Pl^Jj Rrfoi i 

annw% fcamfl = ftv, $a, ^gft aa«w, aftaJia ana?, a$aa Smtft ana? at ^jbt, ^afa 
caiaaift « ftaiaaft i 

amft : Ranald ftta cataaift ^lat® i ^ata ^w i*iw ana^ at ^st ftca aj^ca caa^t aawa 
afta^aat&i Tj^aaawacaata^ta^af aw? a?3^lp?c*iai wtcat *fa ateat caa for tit, 
am cangrca ca aaa am atoar ala, 'acH^’Gi <a ?wa am areat caa i aiaa acat, maw caaa 
w^caiBt atw, ^at f^ca maw® m atw i ma ca anacat w am at«at aia i 
ai^aa aj^ca ^ caawt ^^aaaw^awt caa? at, m^ST gja aj^a at, ftai ftar 

a^ai cai®t cata <aafl» *tj^a awt acat at ^ aaacga caata aaPti maiamaaf catstcaia 
awt ame atsat caa at, maa ai^aa cm^aia caw aa at i »wica cmast aa*jjat aa®^ ® 
ajata '2^R^5 j cBRa a^ atma RPi-qm mr i 


a*R%Pi st^ 

i. wta ascaa^^rwar c^aR^am acntwaT 
m. afl» 
a. ca*r*r 


a. aaa 
a. "Picaa 






% 3 pT 

'Q , 1«ra fi>W| 'Ss’llft'© £<|f*i<5j 4ft- 

i. C^*ffsrf^ 

ii. 

iii. g« ^ 

Piw>fi c<phlt *il 5 ><p? 

^ . i 'Q ii 


*1. ii 'Q iii ^r. 

Picw «Hlfi>vfft (PfW va 'Q 8 *T?,2JC^ S'QSI gt'Q : 


n (tftf*PT) 


iooo-i^oo 



o 2 s^tw 



i 'Q iii 
i, ii 'Q iii 


ftn- A 

vs. b ■#)■? 

CiftpT *. *lf*lf§PT 

«t. CW^ WFw 5 ?f 

8. B frozf ^?lftPo irqftsi ^rfiPf c^hfw ^*IJ sicsic^? 

*r. 

*t. *iRiftitsw 


ft*- B 


io<? 


i. »jic^ 4^ ^i<pic«i <jifVi i %© Pi’qisc^ <r 4^ 4^ft 

*ft *K 5 «T I (? f "PSf ^«T Aire'S ^ <^*f «TPt^ I ^©tw ^C®TT t%^T 'STlft WT 
'*5^ S H<S! 4"Mt> '“fit? ''ICfl^. ^ CW ^PT 4 C^PT WflT 3£»t «Tt I 
~^. *PT c^CTll^r^p ^ ^RPF ? 

*r. Ric'w^ <^r sii^I^xp ^ ^®rf ^ ? 

*t. 

^r. 4 ^ ^rpti^ ^ i 


fwr ms?® 4 ^ fsftft- ’fft’i ^sHw ^phptt ^ i %f*r t*pr « 

^TC^PTI ^PT <PT J 1 fl<isk W ( 


' vs ' 8 r«ilii‘qlc' ,v w ^TtW HIshiI l 
^HlW ^l^c*isi ->i*i<ifll$,^vs < $li>l»ilt i!r isi C'ol's 3 , 0 ^ «lR|vs «i^i*Jii 4n5c<p (PT c^lc^l OTQTIT "^TPr I 
wRPftiwfw 4ft PiSfi i gft 4ii>i»jh^ »iifbcvs i 


*r. (PR *|RhIs 

*t. $*pt vq m^c*M >isMf]i^vs ^ 1 'sim ^ ^TPirr ^ i 

^r. f^rt^f^r ^it^f tvsRcvs twr ''iic^.c^ c^pt -^loi ^ihfi? wr ^ppt w ? 


■?p^r-i 8 ,i^®pT, ^'sr-io'sr 




